The relationship of the left atrial border imioveiiicits to underlying pressure and volume changes was investigated in individual human subjects with proved initral insufficiency. Based on thetse observations, criteria for the recognition of hemodynamically significant mitral insufficiency have been revised. Special emphasis is placed on a rapid inward mllovement of the atrial wall during the period of early diastolic emptying. Application of these (riteria to a group of patients with surgically proved valvular lesions suggests that they are more reliable than those previously described.
THE development of the electrokymograph by Ilenny and co-workers' was followed shortly by its application to the study of left atrial border movements in mitral valve disease.2 Certain criteria were established oii the basis of clijical correlations and theoretical considerations for the recognition of mitral iusufficieiicy. Subsequent study of normal sul)jects,3 however, as well as correlations with surgical observations,4 cast somne doubt oni the reliability of these criteria. As a result, the electrokymograph has been generally supplanted by other emptying limb, however, has distinctive patterns. In mitral insufficiency emptying is rapid and quite complete shortly after its inception. In all but 1 instance the chamber emptied faster than it filled. This emptying pattern is to be expected, for, as will be seen, the pressure gradient is high at this time and there is no mechanical impediment to flow. It is reassuring to find a very similar curve in the pioneering studies on mitral insufficiency by Wiggers Atrial fibrillation tended to accentuate the electrokymographic signs of insufficiency. DiscussIoN "Systolic expansion" of the left atrium (apparent enlargement of the atrium during ventricular systole) with mitral regurgitation was first described clinically by Owen and Fenton in 190116 and radiologically by Holzknecht17 in that same year. Its value as a sign of insufficiency has been repeatedly emphasized (most recently by Brigden and Leatham18). Elkin and associates,19 however, have reported this fluoroscopic finding in both stenosis and insufficiency. We believe that our angiocardiographic and electrokymographic observations make it perfectly clear that to speak of "systolic expansion" of the left atrium with reference to the differentiation of mitral stenosis and insufficiency is meaningless. In either case (figs. 1-5), rapid filling of the atrium occurs during ventricular systole, whether from pulmonary veins alone or from the veins and left ventricle together. The difference lies not here, but in the manner of diastolic emptying, which is early and rapid with insufficiency, and prolonged and slow with stenosis. In our opinion the term " early diastolic collapse" would be more descriptive of the altered left atrial border movements in mitral insufficiency.
LEFT ATRIAL ELECTROKYMIOG=xRAPIIY IN MITRAL INSUFFICIENCY
Early workers established criteria for normal atrial I)order movoemellts20-2.1 and pointed to distortion of this pattern with the development of a "systolic plateau" in mitral regurgitation.25-28 The reliability of this sign was very quickly disputed, however, as a result of reports of plateau curves in normal slil) jects " and ill cases of pure mitral steno-.sis.30' 32 Iaring, Aiu, and Trace33 again emphasized a "plateau" contour of both the pressure and border movement records during ventricular systole, designating them " early,'' "'iiitermediate,'' or " late, depending on their timing. The initial outward movement during isometric contraction of the ventricle may be either positional or volumetric, for while the mitral valve is closed and thrust up into the floor of the atrium, the atrial volume has begunii to increase by filling from the pulmonary veins. The recession that follows, coincideiit with rapid ventricular ejection and downward movement of the atrioventricular ring, is purely positional, for there is continued increase in the volume at this time. This recession is reduced or absent in mitral regurgitation. Our studies suggest that this changre is most likely due to enlargement of the left atrium and distention of the pulmonary veiiis (features regularly present in mitral valvular disease) that might be expected to reduce their mobility without reducing the movements of the atrioventricular ring (figs. 1 and 2). In the experimental records a normal systolic recession was demonstrated only in the animal with acute insuffieieney and no left atrial enlargement. This hypothesis provides explanation for the similarity of the systolie contour of the electrokymogram in mitral stenosis,6 where atrial dilatation is likewise present.
The atrial position in late ventricular systole and its movements during rapid ventricular fillingr and diastasis are qualitatively similar to both volume and pressure changes. This period, when the atrium passively refleets these phenomena, is the most important for the differentiation of mitral insufficiency and stenosis.
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Correlation of the left atrial electrokymogram with volume variations aimd pressure curves in experimental and clinical mitral insufficiency has resulted in a greater understanding of the basis for the changes observed in the border movements. The form of the electrokymogram in ventricular diastole appears to reflect primarily changes in the volume of this chamber. The pattern during ventricular systole seems to be a combination of slight changes in atrial position or shape superimposed on an expanding atrial volume. Based on these observations, criteria for the recognition of hemodynamieally significant mitral insufficiency by the eleetrokymogram have been revised. Special emphasis is placed on a rapid inward movement of the atrial wall during the period of early diastolic emptying. Application of these criteria to a group of patients with surgically proved valvular lesions suggests that they are more reliable tha u those heretofore described. 
